The aim of this study was to estimate the prevalence of extended-spectrum b-lactamase-producing Enterobacteriaceae (ESBL-E) in faeces of healthy children aged 0e59 months in Bangui (Central African Republic). Stool samples of 134 children, recruited for a matched case-control study, were cultured on a commercial ESBL-selective chromogenic medium (CHROMagar ESBL, France). The phenotypic resistance patterns of isolated strains were investigated, as well as the genetic basis for antibiotic resistance. The factors associated with increased risk for ESBL-E carriage were also studied. The prevalence of ESBL-E carriage was 59% (79/134), one of the highest reported worldwide. The only factor found to be associated with carriage was living in a highest-income family (p¼0.03). In all, 83 ESBL-E were recovered as simultaneous carriage of two strains was detected in four children. bla CTX-M-15 was found in all strains except two, frequently associated with qnr (54/81, 66%) and aac(6 0 )-Ib-cr (35/81, 43%) genes. Escherichia coli, the most commonly recovered species (51/83, 61%), was assigned mainly to the pandemic B2-O25b-ST131 group (39/51, 76%). Resistance transfer, which was studied in 20 randomly selected ESBL-E strains, was successful in 13 (13/20, 65%) isolates. In eight of these isolates (8/13, 62%), bla CTX-M-15 genes were found in incompatibility group FIb conjugative plasmids. We found one of the highest prevalence rates of faecal carriage of ESBL-E reported worldwide, highlighting the need to improve control of the distribution of antibiotics in limited-resource countries. A. Farra, CMI 2016;22:891.e1e891.e4 
Introduction
Enterobacteriaceae resistant to third-generation cephalosporins are a major threat, not only in hospitals but also in the community. Resistance is mediated mainly by acquired extended-spectrum b-lactamase (ESBL) enzymes, which can hydrolyse almost all b-lactams. In limited-resource countries, poor hygiene has been suspected to be one of the main reasons for the spread of multiresistant bacteria as human excreta reach the environment directly.
Indeed, the digestive tract is the main reservoir for enterobacteria [1] . Few data on asymptomatic faecal carriage of ESBL-producing Enterobacteriaceae (ESBL-E) in the community are available in Sub-Saharan Africa [1] . We studied their prevalence in faeces of children in the Central African Republic (CAR)'s capital city, Bangui, the phenotypic resistance patterns, and the genetic basis for antibiotic resistance. In addition, the factors associated with increased risk for ESBL carriage were investigated.
Methods
This study was conducted among controls recruited for a matched caseecontrol study of severe diarrhoea in children aged 0e59 months to estimate the pathogen burden in Bangui (428 controls and 428 cases recruited between December 2011 and November 2013) [2] . Only the controls selected between March and November 2013 were included in this study (134 children). Controls selected in Bangui's urban districts were defined as healthy ageand sex-matched children without diarrhoea and antibiotic use during the previous 7 days, living in the same urban quarter as the case. The study protocol was approved by the national ethics committee of CAR. Written informed consent was obtained from the parents or guardians of all children.
Stool samples were cultured on a commercial ESBL-selective chromogenic medium (CHROMagar ESBL, France). All colonies that differed by colour and/or morphology were selected. Enterobacteriaceae species identification, antimicrobial susceptibility by the disc diffusion method, detection of the production of ESBL using the double-disc synergy test, genomic extraction, screening for bla CTX-M and bla SHV b-lactamase genes, the aac(6 0 )-Ib gene and its variant, the quinolone resistance qnrA/B/S and qepA genes were performed as previously described [3] . Duplex PCR targeting the pabB and trpA genes was used to determine whether the E. coli isolate belonged to the B2-O25b-Sequence Type (ST) 131 group [4] , followed by confirmation on 10 randomly selected strains using Multilocus Sequence Typing (http://mlst.ucc.ie/), phylogroup B2 [5] and O25b typing [6] using PCR. Conjugation and transformation experiments were performed as described previously [3] . Data were collected on nutritional and socioeconomic status. The chi-square test and Student t test were used to compare categorical and continuous variables in univariate analysis, respectively. Factors associated with increased risk for ESBL carriage in the univariate analysis with p values <0.25 were retained for the multivariate analysis. We considered that p values <0.05 indicated significance.
Results and Discussion
A total of 134 children (78 boys, 56 girls; mean age 14.7 months; median age 10.5 months; 25th percentile, 7 months; 75th percentile, 16 months) were included. The overall prevalence of faecal carriage ESBL-E in children was 59% (79/134). This rate is one of the highest reported worldwide (1e69%), the highest being reported in Thailand (69% in 2010) and the lowest in Europe (<12%) [1] . Very few data are available on the prevalence of faecal carriage of ESBL-E in Africa, although it appears to be high, with 22% in Madagascar, 31% in Niger, and 33% in Guinea-Bissau among children admitted to hospital, and 63% in Egypt and 10% in Cameroon among healthy individuals [1,7e9] .
Poverty has been associated with a higher incidence of ESBL-E rectal carriage [1, 9] , whereas we found an association with children in the highest-income families (p < 0.03) ( Table 1 ). Our study was conducted in a very low-income country engulfed in a civil war during the study period. It is likely that many children in low socioeconomic families did not receive antibiotics because their parents could not afford them. However, this explanation cannot be tested as we were unable to collect reliable data. The antibiotics received by children in the highest-income families would have been obtained primarily without prescription from street vendors. They are much less expensive than in pharmacies, but inappropriate antibiotic prescription and substandard quality of some drugs favour the spread of antimicrobial resistance [10] . In all, 83 ESBL-E were recovered as simultaneous carriage of two strains was detected in four children. Escherichia coli was the most frequent species (51/83, 61%), as described in most of the studies [1] , the other species being Klebsiella pneumoniae (20/83, 24%), Enterobacter cloacae (5/83, 6%), Klebsiella oxytoca (4/83, 5%), and Morganella morgani (1/83, 1%). None was resistant to imipenem. Most of the E. coli isolates (39/51, 76%) corresponded to the pandemic hypervirulent E. coli B2-O25b-ST131 group, in keeping with previous descriptions of infectious strains in CAR [3] and elsewhere. This group has contributed extensively to dissemination of bla CTX-M15 [4, 11] , the most widely distributed ESBL worldwide. Further studies based on high-resolution genotyping methods are needed to determine its evolutionary history.
In our study, bla CTX-M-15 was found in all strains except two (bla CTX-M-127 , n¼1; bla CTX-M-27 , n¼1), frequently associated with qnr (54/81, 66%) and aac(6 0 )-Ib-cr (35/81, 43%) genes. qepA and qnrA were not found. Transfer of ESBL was successful for 13 (13/20, 65%) ESBL-E out of the 20 randomly selected, only by conjugation, highlighting their potential to spread ( Table 2) . ESBL were carried mainly on plasmids of IncFIb incompatibility groups (8/13, 62%) that can be considered pandemic [12] . The aac(6 0 )-Ib-cr and qnr genes were systematically co-transferred with bla CTX-M-15 in E. coli, except for one strain, but not in K. pneumoniae strains. Transfer of additional resistance genes was also detected ( Table 2) . Their aggregation on the same plasmid and its spread is of great concern.
Our cohort was not a random sample, but a matched control group of children with diarrhoea, which might have introduced a bias. However, the data reported here are particularly important. Children in the lowest-income families may not be at higher risk for harbouring an ESBL-E, suggesting that previous antibiotic exposure is probably the most important factor. Therefore, control of multidrug resistant bacteria spread should focus also on better control of antibiotic distribution.
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